Abstract-This paper is concerned with the information used in open-loop pointing to visually perceived targets. Stereoscopic stimuli were used to produce illusory relative egocentric distances, which were inconsistent with the angles of vergence required to fuse the targets. One of the stimuli was a rectangle slanted around a vertical axis. Four participants in Experiment 1 reported its slant and pointed to its edges. The slant was hugely underestimated (condition A) unless the rectangle was anked by other surfaces (condition B). The relative depth of a pair of dots placed in front of the rectangle was also misperceived due to depth-contrast effect. The critical nding is that pointing responses were not based on vergence but were consistent with depth estimates, both for the rectangle and for the dots. Experiment 2 revealed the conditions necessary for pointing to be consistent with perceived relative position. The different target distances were either randomised allowing inter-trial comparisons, or presented only one per session to prevent them. Pointing was similar to estimates only in the randomised condition showing the signi cance of inter-trial comparisons. It is proposed that participants used the remembered motor command and kinesthetic sensations of a previous movement as a reference, attempting to make the difference between successive movements the same as a visually perceived depth difference between successive targets.
INTRODUCTION
This paper is concerned with pointing tasks to a visual target in which the hand is not seen (open-loop pointing) and movement time is not limited. With suf cient time to obtain kinesthetic feedback about the position of the hand and compare it to the visually perceived position of target object, such tasks involve intersensory and sensorimotor localisation (Howard, 1982) . Visually perceived position is transformed into appropriate motor commands. To issue a command and monitor ¤ Present address. School of Psychology, Sydney University, NSW 2006, Australia. E-mail: tanjas@psych.usyd.edu. au the execution of a precise movement, the motor system requires kinaesthetic information about the initial position and movement of the limb (Desmurget et al., 1997) . The error or mismatch between the position of a target and the nal position of a nger or a pointing device represents combined errors in visual and kinaesthetic perception of location as well as errors in the execution of motor commands.
The question this paper addresses is what kind of spatial information is used to achieve correspondence between visual location and hand position, and how it is used. Successful movement obviously requires visual information about the target's absolute position in an egocentric reference frame (e.g. relative to the cyclopean eye). For small objects presented in an otherwise empty eld, vergence and version positions of the eyes as well as accommodation of the lenses can provide this information as shown by ndings that pointing varies with egocentric distance (e.g. Foley, 1975 Foley, , 1977 and direction (e.g. Barbeito and Simpson, 1991) . However, precision of distance based on the above cues is relatively poor (for reviews, see Sedgwick, 1986; Collewijn and Erkelens, 1991; Gillam, 1995) . For targets larger than a point source, absolute egocentric position could in principle be provided by gradients of vertical disparities (Helmholtz, 1962; Longuet-Higgins and Mayhew, 1982; Gillam and Lawergren, 1983) .
It is less obvious in what ways, if at all, information about relative visual positions among external objects (exocentric position) can be used. One possibility is that exocentric position at the same time represents the position of one of the objects relative to the hand (Fig. 1a) . If movement is programmed as a displacement from 
